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Abstract. Much research has been devoted over the years to investigating and 
advancing the techniques and tools used by analysts when they model. As 
opposed to what academics, software providers and their resellers promote as 
should be happening, the aim of this research was to determine whether 
practitioners still embraced conceptual modelling seriously. In addition, what 
are the most popular techniques and tools used for conceptual modelling? What 
are the major purposes for which conceptual modelling is used? The study 
found that the top six most frequently used modelling techniques and methods 
were ER diagramming, data flow diagramming, systems flowcharting, 
workflow modelling, RAD, and UML. However, the primary contribution of 
this study was the identification of the factors that uniquely influence the 
continued-use decision of analysts, viz., communication (using diagrams) 
to/from stakeholders, internal knowledge (lack of) of techniques, user 
expectations management, understanding models integration into the business, 
and tool/software deficiencies.      
1 Introduction 
The areas of business systems analysis, requirements analysis, and conceptual 
modelling are well-established research directions in academic circles. 
Comprehensive analytical work has been conducted on topics such as data modelling, 
process modelling, meta modelling, model quality, and the like. A range of 
frameworks and categorisations of modelling techniques have been proposed (e.g. [6, 
9]). However, they mostly lack an empirical foundation. Thus, it is difficult to provide 
solid statements on the importance and potential impact of related research on the 
actual practice of conceptual modelling. 
More recently, Wand and Weber [13, p. 364] assume “the importance of 
conceptual modelling” and they state “Practitioners report that conceptual modelling 
is difficult and that it often falls into disuse within their organizations.” Unfortunately, 
anecdotal feedback to us from information systems (IS) practitioners confirmed 
largely the assertion of Wand and Weber [13]. Accordingly, as researchers involved 
in attempting to advance the theory of conceptual modelling in organisations, we were 
concerned to determine that practitioners still found conceptual modelling useful and 
that they were indeed still performing conceptual modelling as part of their business 
systems analysis processes.  Moreover, if practitioners still found modelling useful, 
why did they find it useful and what were the major factors that inhibited the wider 
use of modelling in their projects. In this way, the research that we were performing 
would be relevant for the practice of information systems development (See the IS 
Relevance debate on ISWorld, February 2001). 
Hence, the research in this paper is motivated in several ways. First, we want to 
obtain empirical data that conceptual modelling is indeed being performed in IS 
practice in Australia.  Such data will give overall assurance to the practical relevance 
of the research that we perform in conceptual modelling. Second, we want to find out 
what are the principal tools, techniques, and purposes for which conceptual modelling 
is performed currently in Australia. In this way, researchers can obtain valuable 
information to help them direct their research towards aspects of conceptual 
modelling that contribute most to practice. Finally, we were motivated to perform this 
study so that we could gather and analyse data on major problems and benefits unique 
to the task of conceptual modelling in practice.  
So, this research aims to provide current insights into actual modelling practice. 
The underlying research question is “Do practitioners actually use conceptual 
modelling in practice?” The derived and more detailed questions are: 
What are popular tools and techniques used for conceptual modelling in Australia? 
What are the purposes of modelling? 
What are major problems and benefits unique to modelling? 
In order to provide answers for these questions, an empirical study using a web-based 
questionnaire has been designed. The goal was to determine what modelling practices 
are being used in business, as opposed to what academics, software providers and 
their resellers believe should be used. In summary, we found that the current state of 
usage of business systems/conceptual modelling in Australia is: ER diagramming, 
data flow diagramming, systems flowcharting, and workflow modelling being most 
frequently used for database design and management, software development, 
documenting and improving business processes.  Moreover, this modelling work is 
supported in most cases by the use of Visio (in some version) as an automated tool.  
Furthermore, planned use of modelling techniques and tools into the short-term future 
appears to be expected to reduce significantly compared to current usage levels.  
The remainder of the paper unfolds in the following manner.  The next section 
reviews the related work in terms of empirical data in relation to conceptual 
modelling practice. The third section explains briefly the instrument and methodology 
used. Then, an overview of the quantitative results of the survey is given. The fifth 
section presents succinctly the results of the analysis of the textual data on the 
problems and benefits of modelling. The last section concludes and gives an 
indication of further work planned. 
2 Related Work 
Over the years, much work has been done on how to do modelling – the quality, 
correctness, completeness, goodness of representation, understandability, differences 
between novice and expert modellers, and many other aspects (e.g., [7]). 
Comparatively little empirical work however has been undertaken on modelling in 
practice. Floyd [3] and Necco et al. [8] conducted comprehensive empirical work into 
the use of modelling techniques in practice but that work is now considerably dated. 
Batra and Marakas [1] attempted to address this problem of a lack of current 
empirical evidence however their work focused on comparing the perspectives of the 
academic and practitioner communities regarding the applications of conceptual data 
modelling.  Indeed, these authors simply reviewed the academic and practitioner 
literatures without actually collecting primary data on the issue. Moreover, their work 
is now dated. However, it is interesting that they (p. 189) observe “there is a general 
lack of any substantive evidence, anecdotal or empirical, to suggest that the concepts 
are being widely used in the applied design environment.” Batra and Marakas [1, p. 
190] state that “Researchers have not attempted to conduct case or field studies to 
gauge the cost-benefits of enterprise-wide conceptual data modelling (CDM).” This 
research has attempted to address the problems alluded to by Batra and Marakas [1]. 
Iivari [4] provided some data on these questions in a Finnish study of the 
perceptions of effectiveness of CASE tools.  However, he found the adoption rate of 
CASE tools by developers in organisations very low (and presumably the extent of 
conceptual modelling to be low as well).  More recently, Persson and Stirna [10] 
noted the problem, however, their work was limited in that it was only an exploratory 
study into practice. Most recently, Chang et al. [2] conducted 11 interviews with 
experienced consultants in order to explore the perceived advantages and 
disadvantages of business process modelling. This descriptive study did not, however, 
investigate the critical success factors of process modelling.  Sedera et al. [11] have 
conducted three case studies to determine a process modeling success model, however 
they have not yet reported on a planned empirical study to test this model.  
Furthermore, the studies by Chang et al. [2] and Sedera et al. [11] are limited to the 
area of process modeling. 
3 Methodology 
This study was conducted in the form of a web-based survey issued with the 
assistance of the Australian Computer Society (ACS) to its members.  The survey 
consisted of seven pages.1 The first page explained the objectives of our study. It also 
highlighted the available incentive, i.e., free participation in one of five workshops on 
business process modelling. The second page asked for the purpose of the modelling 
activities. In total, 17 purposes (e.g., database design and management, software 
development) were made available. The respondents were asked to evaluate the 
relevance of each of these purposes using a five-point Likert scale ranging from 1 (not 
                                                          
1 A copy of the survey pages is available from the authors on request. 
relevant) to 5 (highly relevant). The third page asked for the modelling techniques2 
used by the respondent. It provided a list of 18 different modelling techniques ranging 
from data flow diagram and ER diagrams, to the various IDEF standards, up to UML. 
For each modelling technique, the participants had to provide information about the 
past, current and future use of the modelling technique. It was possible to differentiate 
between infrequent and frequent use. Furthermore, participants could indicate whether 
they knew the technique or did not use it at all. It was possible also to add further 
modelling techniques that they used. The fourth page was related to the modelling 
tools. Following the same structure as for the modelling technique, a list of 24 
modelling tools was provided. A hyperlink provided a reference to the homepage of 
each tool provided. It was clarified also if a tool had been known under a different 
name (e.g., Designer2000 for the Oracle9i Developer Suite). The fifth page explored 
qualitative issues. Participants were asked to list major problems and issues they had 
experienced with modelling as well as perceived key success factors. On the sixth 
page, demographic data was collected. This data included person type (practitioner, 
academic or student), years of experience in business systems analysis and modelling, 
working area (business or IT), training in modelling and the size of the organisation. 
The seventh page allowed contact details for the summarised results of the study and 
the free workshop to be entered. The instrument was piloted with 25 members of two 
research centres as well as with a selected group of practitioners. Minor changes were 
made based on the experiences within this pilot. 
A major contribution of this paper is an examination of the data gathered through 
the fifth page of the survey. This section of the survey asked respondents to list 
critical success factors for them in the use of conceptual modelling and problems or 
issues they encountered in successfully undertaking modelling in their organisations. 
The phenomena that responses to these questions allowed us to investigate were why 
do we continue/discontinue to use a technical method (implemented using a 
technological tool) – conceptual modelling. To analyse these phenomena, we used the 
following procedure: 
1. What responses confirm the factors we already know about in regard to these 
phenomena; and  
2. What responses are identifying new factors that are unique to the domain of 
conceptual modelling?  
To achieve step 1, we performed a review of the current thinking and literature in 
the areas of adoption and continued use of a technology. Then, using Nvivo 2, one 
researcher classified the textual comments, where relevant, according to these known 
factors.  This researcher’s classification was then reviewed and confirmed with a 
second researcher. The factors identified from the literature and used in this first 
phase of the process are summarised and defined in Table 1. 
 
 
                                                          
2 ‘Technique’ here is used as an umbrella term referring to the constructs of the technique, their 
rules of construction, and the heuristics and guidelines for refinement.  
Table 1. Summary of Factors identified for initial analysis 
Factor Definition Source(s) 
Relative 
Advantage 
The degree to which adopting/using the technique 
is perceived as being better than using the practise 
it supersedes.   
Karahanna et al, 
[5] 
Image The degree to which adoption/usage of the 
technique is perceived to enhance ones image or 
status. 
Karahanna et al, 
[5] 
Compatibility The degree to which adopting the technique is 
compatible with the individual's job 
responsibilities and value system. 
Tan and Teo, [12] 
Complexity The degree to which using a particular technique is 
free from effort. 
Karahanna et al, 
[5] 
Trialability The degree to which one can experiment with the 
technique on a limited basis before making an 
adoption or rejection decision. 
Karahanna et al, 
[5] 
Risk The degree of perceived risk that accompanies the 
adoption of the technique. 
Tan and Teo, [12] 
Visibility The degree to which the technique is visible within 
the organisation. 
Karahanna et al, 
[5] 
Results 
Demonstrability 
The degree to which results of adopting/using the 
technique are observable and communicable to 
others. 
Karahanna et al, 
[5] 
Subjective Norms Generated by the normative beliefs that a 
respondent attributes to what relevant others 
(colleagues/peers/respected management) expect 
them to do with respect to adopting the technique 
as well as their motivation to comply with those 
beliefs. 
Karahanna et al, 
[5] 
Self Efficacy Self-confidence in a participant’s own ability to 
perform a behaviour. 
Tan and Teo, [12] 
Facilitating 
Conditions 
Availability of and ease of access to, technological 
infrastructure and support. 
Tan and Teo, [12] 
Internalisations Degree to which decisions are motivated by 
accepting information from expert sources and 
integrating it into ones cognitive system. 
Karahanna et al, 
[5] 
Identification Decisions resulting from feeling some bond with a 
likeable source.   
Karahanna et al, 
[5] 
Compliance Degree of influence that is produced by a powerful 
source having control over the respondent in the 
forms of rewards and punishments.   
Karahanna et al, 
[5] 
Top management 
support 
Degree of support for the project from middle and 
upper management of the organisation.   
 
Communication 
Issues 
Degree to which the decisions or attitudes were 
affected by communications problems between the 
respondents and key stakeholders within the 
organisation.   
 
 
After step 1, there remained factors that did not readily fit into one or other of the 
known factor categories. These unclassified responses had the potential to provide us 
with insight on factors unique and important to the domain of conceptual modelling. 
However, the question was how to derive this information in a relatively objective 
and unbiased manner from the textual data. We used a new state-of-the-art textual 
content analysis tool called Leximancer3. Using this tool, we identified from the 
unclassified text five new factors specific to conceptual modelling.  Subsequently, one 
researcher again classified the remaining responses using these newly identified 
factors. His classification was reviewed and confirmed by a second researcher. 
Finally, the relative importance of each of the new factors was determined. 
3.1   Why use Leximancer? 
The Leximancer system allows its users to analyse large amounts of text quickly. The 
tool performs this analysis both systematically and graphically by creating a map of 
the constructs – the document map - that are displayed in such a manner that links to 
related subtext may be subsequently explored. Each of the words on the document 
map represents a concept that was identified.  The concept is placed on the map in 
proximity of other concepts in the map through a derived combination of the direct 
and indirect relationships between those concepts. Essentially, the Leximancer system 
is a machine-learning technique based on the Bayesian approach to prediction. The 
procedure used for this is a self-ordering optimisation technique and does not use 
neural networks. Once the optimal weighted set of words is found for each concept, it 
is used to predict the concepts present in fragments of related text. In other words, 
each concept has other concepts that it attracts (or is highly associated with 
contextually) as well as concepts that it repels (or is highly disassociated with 
contextually).  The relationships are measured by the weighted sum of the number of 
times two concepts are found in the same ‘chunk’.  An algorithm is used to weight 
them and determine the confidence and relevancy of the terms to others in a specific 
chunk and across chunks.   
Leximancer was selected for this qualitative data analysis for several reasons: 
• Its ability to derive the main concepts within text and their relative importance 
using a scientific, objective algorithm; 
• Its ability to identify the strengths between concepts (how often they co-occur) 
– centrality of concepts; 
• Its ability to assist the researcher in applying grounded theory analysis to a 
textual dataset; 
• Its ability to assist in visually exploring textual information for related themes 
to create new ideas or theories; and 
• Its ability to assist in identifying similarities in the context in which the 
concepts occur – contextual similarity. 
                                                          
3 For more information on Leximancer, see www.leximancer.com . 
4 Survey Results and Discussion 
From 674 individuals who started to fill out the survey, 370 actually completed the 
entire survey, which leads to a completion rate of 54.8%. Moreover, of the 12,000 
members of the ACS, 1,567 indicated in their most recent membership profiles that 
they were interested in conceptual modelling/business systems analysis. Accordingly, 
our 370 responses indicate a relevant response rate of 23.6%, which is very acceptable 
for a survey. Moreover, we offered participation in one of five seminars on business 
process modelling free of charge as an inducement for members to participate. This 
offer was accepted by 186 of 370 respondents. Corresponding with the nature of the 
ACS as a professional organisation, 87% of the participants were practitioners. The 
remaining respondents were academics (6%) and students (7%). It is also not a 
surprise that 85% of the participants characterised themselves as an IT service person 
while only 15% referred to themselves as a businessperson or end user. 
Sixty-eight percent of the respondents indicated that they gained their knowledge 
in Business Systems Analysis from University. Further answers were TAFE 
(Technical and Further Education) (6%), ACS (3%). Twenty-three percent indicated 
that they did not have any formal training in Business Systems Analysis. Forty 
percent of the respondents indicated that they have less than five years experience 
with modelling. Thirty-eight percent have between 5 and 15 years of experience. A 
significant proportion, 22%, has more than 15 years of experience with modelling. 
These figures indicate that the average expertise of the respondents is supposedly 
quite high. Twenty-eight percent of respondents indicated that they worked in firms 
employing less than 50 people, most likely small software consulting firms.  
However, a quarter of the respondents worked in organisations with 1000 or less 
employees. So, by Australian standards, they would be involved in software projects 
of reasonable size. 
We were concerned to obtain information in three principle areas of conceptual 
modelling in Australia viz., what techniques are used currently in practice, what tools 
are used for modelling in practice, and what are the purposes for which conceptual 
modelling is used. 
Table 2 presents from the data the top six most frequently used modelling 
techniques. It describes the usage of techniques as not known or not used, infrequently 
used (which in the survey instrument was defined as used less than five times per 
week), and frequently used. The table clearly demonstrates that the top six most 
frequently used (used 5 or more times a week) techniques are ER diagramming, data 
flow diagramming, systems flowcharting, workflow modelling (range of workflow 
modelling techniques), RAD, and UML. It is significant to note that even though 
object-oriented analysis, design, and programming has been the predominant 
paradigm for systems development over the last decade 64 percent of respondents 
either did not know or did not use UML. While not every conceptual modelling 
technique available was named in the survey, the eighteen techniques used were 
selected based on their popularity reported in prior literature. It is interesting again to 
note that approximately 40 percent of respondents (at least) do either not know or use 
any of the 18 techniques named in the survey.   
Table 2. Top six modelling techniques most frequently used 
Description Not Known/ 
Not Used 
% Infrequently 
Used 
% Frequently 
Used 
% 
ER diagram 154 42% 70 19% 146 39% 
Data flow diagram 152 41% 91 25% 127 34% 
System flowcharts 153 43% 94 26% 112 31% 
Workflow modelling 187 52% 88 24% 86 24% 
RAD (rapid 
application 
development) 
227 63% 55 15% 79 22% 
UML (unified 
modelling language) 
232 64% 60 16% 72 20% 
 
Moreover, while not explicitly reported in Table 2, this current situation of non-
usage appears to be set to increase into the short-term future (next 12 months) as the 
planned frequent use of the top four techniques is expected to drop to less than half its 
current usage, viz., ER diagramming (17 percent), data flow diagramming (15 
percent), systems flowcharting (10 percent), and workflow modelling (12 percent). 
Furthermore, no increase in the intention to use any of the other techniques was 
reported, to balance this out. Perhaps, this short-term trend reflects the perception that 
the current general downturn in the IT industry will persist into the future. 
Accordingly, respondents perceive a significant reduction of new developmental work 
requiring business systems modelling in the short-term future. It may also just reflect 
the lack of planning of future modelling activities. 
Our work was also interested in what tools were used to perform the conceptual 
modelling work that was currently being undertaken. Table 3 presents the top six 
most frequently used tools when performing business systems analysis and design. 
The data is reported using the same legend as that used for Table 2. 
Table 3. Top six most frequently used tools 
Description Not 
Known/ 
Not Used 
% Infrequently 
Used 
% Frequently 
Used 
% 
Visio 150 42% 57 16% 148 42% 
Rational Rose 285 81% 33 9% 36 10% 
Oracle9i Developer 
Suite 
302 85% 31 9% 21 6% 
iGrafx FlowCharter 284 80% 49 14% 22 6% 
AllFusion ERwin 
Data Modeler 
333 94% 12 3% 10 3% 
WorkFlow Modeler 346 97% 2 1% 7 2% 
 
Again, while not every conceptual modelling tool available was named in the 
survey, the twenty-four tools were selected based on their popularity reported in prior 
literature. Table 3 clearly indicates that Visio (58 percent – both infrequent and 
frequent use) is the preferred tool of choice for business systems modelling currently.  
This result is not surprising as the top four most frequently used techniques are well 
supported by Visio (in its various versions). A long way second in frequent use is 
Rational Rose (19 percent – both infrequent and frequent use) reflecting the current 
level of use of object-oriented analysis and design techniques. Again, at least 40 
percent of respondents (approximately) do either not know or use any of the 24 tools 
named in the survey – even a relatively simple tool like Flowcharter or Visio. 
Moreover, while not explicitly reported in Table 3, into the short-term future (next 
12 months), the planned frequent use of the top two tools is expected to drop 
significantly from their current usage levels, viz., Visio (21 percent) and Rational 
Rose (8 percent) with no real increase reported for planned use of other tools to 
compensate for this drop. Again, this trend in planned tool usage appears to reflect the 
fact that respondents expect a significant reduction in new developmental work 
requiring business systems modelling in the short-term future. 
Business systems modelling (conceptual modelling) must be performed for some 
purpose.  Accordingly, we were interested in obtaining data on the various purposes 
for which people might be undertaking modelling.  Using a five-point Likert scale 
(where 5 indicates Very Frequent Use), Table 4 presents (in rank order from the 
highest to the lowest score) the average score for purpose of use from the respondents. 
Table 4. Average use score for modelling purpose (in rank order) 
Description Average Score Standard 
Deviation 
Database design and management 3.9 1.2 
Improvement of internal business 
processes 
3.7 1.2 
Software development 3.7 1.2 
Business process documentation 3.7 1.2 
Workflow management 3.4 1.2 
Improvement of collaborative business 
processes 
3.4 1.3 
Design of Enterprise Architecture 3.4 1.3 
Change management 3.3 1.3 
Knowledge management 3.2 1.3 
End user training 3.1 1.3 
Software configuration 3.1 1.3 
Software selection 2.9 1.3 
Certification / quality management 2.8 1.3 
Activity-based costing 2.6 1.4 
Human resource management 2.6 1.3 
Auditing 2.5 1.3 
Simulation 2.5 1.3 
 
Table 4 indicates that database design and management remains the highest 
average purpose for use of modelling techniques. This fact links to the earlier result of 
ER diagramming being the most frequently used modelling technique. Moreover, 
software development as a purpose would support the high usage of data flow 
diagramming and ER diagramming noted earlier. Indeed, the relatively highly 
regarded purposes of documenting and improving business processes, and managing 
workflows, would support further the relatively high usage of workflow modelling 
and flowcharting indicated earlier. The more specialised tasks like identifying 
activities for activity-based costing and internal control purposes in auditing appear to 
be relatively infrequently used purposes for modelling. This fact however may derive 
from the type of population that was used for the survey, viz., members of the 
Australian Computer Society. 
5 Textual Analysis Results and Discussion 
Nine hundred and eighty (980) individual comments were received across the 
questions on critical success factors and problems/issues for modelling. Using the 
known factors (Table 1) influencing continued use of new technologies in firms, 
Table 5 shows the classification of the 980 comments after phase 1 of the analysis 
using Nvivo. 
Table 5. Results of classification by key factors influencing continued use (after phase 1) 
Key Percentage Totals 
Relative Advantage/Usefulness 45% 441 
Complexity 8% 74 
Compatibility 7% 69 
Internalisations 6% 54 
Top Management Support 5% 48 
Facilitating Conditions 4% 42 
Image 0% 0 
Trialability 0% 4 
Risk 1% 11 
Visibility 0% 2 
Results Demonstrability 1% 5 
Subjective Norms 2% 22 
Self-Efficacy 1% 14 
Identification 0% 2 
Compliance 0% 2 
Communication Issues 3% 25 
Unclassified 17% 165 
Total (All records) 100.00% 980 
 
Clearly, relative advantage (disadvantage)/usefulness from the perspective of the 
analyst was the major driving factor influencing the decision to continue (discontinue) 
modelling. Does conceptual modelling (and/or its supporting technology) take too 
much time, make my job easier, make my job harder, and make it easier/harder for me 
to elicit/confirm requirements with users? Such comments typically contributed to 
this factor. Furthermore, it is not surprising to see that complexity of the method 
and/or tool, compatibility of the method and/or tool with the responsibilities of my 
job, the views of “experts”, and top management support were other major factors 
driving analysts’ decisions on continued use. Prior literature had told us to expect 
these results, in particular, the key importance of top management support to the 
continued successful use of such key business planning and quality assurance 
mechanisms as conceptual modelling for systems. 
However, nearly one-fifth of the comments remained unclassified.  Were there any 
new, important factors unique to the conceptual modelling domain contained in this 
data? Fig. 1 shows a document (concept) map produced by Leximancer from the 
unclassified comments.  
 
 
Fig. 1. Concept map produced by Leximancer on the unclassified comments 
 
Five factors were identified from this map using the centrality of concepts and the 
relatedness of concepts to each other within identifiable ‘chunks’.  While the 
resolution of the Leximancer generated concept map (Fig. 1) may be difficult to read 
on its own here, the concepts (terms) depicted are referred to within the discussion of 
the relevant factors below. 
A. Internal Knowledge (Lack of) of Techniques: 
This group centred on such concepts as knowledge, techniques, information, large, 
easily and lack. Related concepts were work, systems, afraid, UML and leading. 
Accordingly, we used these concepts to identify this factor as the degree of 
direct/indirect knowledge (or lack of) in relation to the use of effective modelling 
techniques. Highlighted inadequacies raise issues of the modeller’s skill level and 
questions of insufficient training. 
B. User Expectations Management: 
This group centred on such concepts as expectations, stakeholders, audience and 
review. Understanding, involved, logic and find were related concepts.  Consequently, 
we used these items to identify this factor as issues arising from the need to manage 
the expectations of users as to what they expect conceptual modelling to do for them 
and to produce. In other words, the analyst must ensure that the stakeholders/audience 
for the outputs of conceptual modelling have a realistic understanding of what will be 
achieved. Continued (discontinued) use of conceptual modelling may be influenced 
by difficulties experienced (or expected) with users over such issues as acceptance, 
understanding and communication of the outcomes of the modelling techniques. 
C. Understanding the Models Integration into the Business:  
This group centred on understanding, enterprise, high, details, architecture, logic, 
physical, implementation and prior. Accordingly, we identified a factor as the degree 
to which decisions are affected by stakeholder/modeller’s perceived understanding (or 
lack of) in relation to the models integration into business processes (initial and 
ongoing). In other words, for the user, to what extent do the current outputs of the 
modelling process integrate with the existing business processes and physical 
implementations to support the goals of the overall enterprise architecture? 
D. Tool/Software Deficiencies:  
This group was focused on such concepts as software, issues, activities, and model. 
Subsequently, a factor was identified as the degree to which decisions are affected by 
issues relating directly to the perceived lack of capability of the software and/or the 
tool design. 
E. Communication (using diagrams) to/from Stakeholders: 
This final group involved such concepts as diagram, information, ease, 
communication, method, examples, and articulate. Related concepts were means, 
principals, inability, hard, audience, find, and stakeholders.  From these key concepts, 
we deduced a factor as the degree to which diagrams can facilitate effective 
communication between analysts and key stakeholders in the organisation. In other 
words, to what extent can the use of diagrams enhance (hinder) the explanation to, 
and understanding by, the stakeholders of the situation being modelled? 
Using these five new factors, we revisited the unclassified comments and, using the 
same dual coder process as before, we confirmed a classification for those outstanding 
comments easily. Table 6 presents this classification and the relative importance of 
those newly identified factors. 
Table 6. Relative importance of factors unique to conceptual modelling 
Key Percentage Total 
Communication (Diagrams) to/from Stakeholders 28% 46 
Internal Knowledge (Lack of) of Techniques 27% 44 
User Expectations Management 18% 30 
Understanding models integration into the business 17% 28 
Tool/Software deficiencies 10% 17 
Total: 100% 165 
 
As can be seen from Table 6, communication using diagrams and internal 
knowledge (lack of) of the modelling techniques are major issues specific to the 
continued use of modelling in organisations.  To a lesser degree, properly managing 
users’ expectations of modelling and ensuring users understand how the outcomes of 
a specific modelling task support the overall enterprise systems architecture are 
important to the continued use of conceptual modelling. Deficiencies in software tools 
that support conceptual modelling frustrate the analyst’s work occasionally. 
6 Conclusions and Future Work 
This paper has reported the results of a survey conducted nationally in Australia on 
the status of conceptual modelling. It achieved 370 responses and a relevant response 
rate of 23.6 percent. The study found that the top six most frequently used modelling 
techniques were ER diagramming, data flow diagramming, systems flowcharting, 
workflow modelling, RAD, and UML. Furthermore, it found that clearly Visio is the 
preferred tool of choice for business systems modelling currently. Rational Rose and 
Oracle Developer suite were a long way second in frequent use. Database design and 
management remains the highest average purpose for use of modelling techniques. 
This fact links to the result of ER diagramming being the most frequently used 
modelling technique. Moreover, software development as a purpose would support 
the high usage of data flow diagramming and ER diagramming. A major contribution 
of this study is the analysis of textual data concerning critical success factors and 
problems/issues in the continued use of conceptual modelling. Clearly, relative 
advantage (disadvantage)/usefulness from the perspective of the analyst was the 
major driving factor influencing the decision to continue (discontinue) modelling. 
Moreover, using a state-of-the-art textual analysis and machine-learning software 
package called Leximancer, this study identified five factors that uniquely influence 
the continued use decision of analysts, viz., communication (using diagrams) to/from 
stakeholders, internal knowledge (lack of) of techniques, user expectations 
management, understanding models integration into the business, and tool/software 
deficiencies. 
The results of this work are limited in several ways. Although every effort was 
taken to mitigate potential limitations, it still suffers from the usual problems with 
surveys, most notably, potential bias in the responses and lack of generalisability of 
the results to other people and settings. More specifically, in relation to the qualitative 
analysis, even though a form of dual coding (with confirmation) was employed, there 
still remains subjectivity in the classification of comments.  Furthermore, while the 
members of the research team all participated, the identification of the factors using 
the Leximancer document map and the principles of relatedness and centrality 
remains arguable. 
We intend to extend this work in two ways. First, we will analyse the data further 
investigating cross-tabulations and correlations between the quantitative data and the 
qualitative results reported in this paper. For example, do the factors influencing the 
continued-use decision vary by the demographic dimensions of source of formal 
training, years of modelling experience, and the like. Second, we want to administer 
the survey in other countries (Sweden and Netherlands already) to address the issues 
of lack of generalisability in the current results and cultural differences in conceptual 
modelling. 
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